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CLAIMS: 

A process for preparing a compound of formula (I): 



XH.H 2 N | 



H H 



CCLR 1 



(I) 



wherein R is para-nitrobenzyl or ally!; and X is halo; 
comprising the steps of: 

a) cyclizing a trimethylphosphinic compound of formula (Ilia) 
O 



R 2 v H H H 



N^P(CH 3 ) 3 
CCLR 1 



(Ula) 



R 1 is para-nitrobenzyl or allyl; 

R 2 is selected from the group consisting of Chalky!, C 6 . 10 aryl, C e . 10 arylCmalkyl and 
dithianyl; 

in a solvent; 

to form a compound of formula (II) 




CO,R 1 



(II) 



wherein 

R 1 is para-nitrobenzyl or allyl; 

R 2 is selected from the group consisting of Chalky!, C 6 . 10 aryl, C^oarylC^alkyl and 
dithianyl; and 

b) reacting said compound of formula (II) with an acid. 

2. A process according to claim 1, wherein said solvent is selected from the 
group consisting of toluene, xylene, tetrahydrofuran, methylene chloride and acetonitrile. 
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3. A process according to claim 1, wherein said acid is phosphorus 
pentachloride or phosphorus pentabromide; and wherein X is chloro or bromo. 

4. A process according to claim 1, further comprising the step of preparing said 
compound of formula (Ilia), by reacting a compound of formula (lllb) 



U .S. 



o 

o 



CCLR 1 



(lllb) 



wherein said R 1 is para-nitrobenzyl or allyl, 

said R 2 is selected from the group consisting of C^alkyl, C 6 . 10 aryl, C 6 . 10 arylC 1 . 6 alkyl 
and dithianyl; and 

O said X is halo; 

Q 

J3J 10 with trimethylphosphine, in a solvent and in the presence of a base. 

CP 5 - A process according to claim 4, wherein said solvent is tetrahydrofuran, 
acetonitrile or methylene chloride. 

%j 

m 6 - A process according to claim 4, wherein said base is selected from the group 

* consisting of imidazole, 2,6-lutidine, pyridine, N-methylmorpholine and sodium bicarbonate. 

Jy 15 7. A process according to claim 4, further comprising the step of preparing said 

P compound of formula (lllb), by reacting a compound of formula (lllc) 

0 ^ N Y OH 

CO.R 1 < lllc > 
wherein said R 1 is para-nitrobenzyl or allyl and said R 2 is selected from the group 
consisting of Chalky!, C 6 . 10 aryl, C e -ioarylC 1 . e alkyl and dithianyl; with a halogenating agent, in a 
20 solvent and in the presence of a base. 

8. A process according to claim 7, wherein said halogenating agent is thionyl 
chloride, thionyl bromide, phosphorus trichloride or phosphorus tribromide; and said halo is 
chloro or bromo. 

9. A process according to claim 7, wherein said base is selected from the group 
25 consisting of pyridine, 2,6-lutidine, N-methylmorpholine and imidazole. 

10. A process according to claim 7, further comprising the step of preparing said 
compound of formula (lllc), by reacting a compound of formula (V) 
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(V) 



wherein said R 1 is para-n itrobenzyl or allyl and said R 2 is selected from the group consisting 
of C^alkyl, C 6 . 10 aryl, Ce-ioarylC^alkyl and dithianyl; 
with a compound of formula (IV) 



wherein Y is a leaving group selected from the group consisting of bromo, chloro, fluoro, iodo 
and tosylate; in a solvent. 

11. A process according to claim 10, wherein said Y is bromo or chloro. 

12. A process according to claim 10 wherein said solvent is alcohol selected from 
the group consisting of methanol, ethanol and propanol; methylene chloride; acetone; 
dimethylformamide or mixtures thereof. 

13. A process according to claim 10, further comprising the step of preparing said 
compound of formula (V) by reacting a compound of formula (Via) 



wherein R 1 is para-nitrobenzyl or allyl and wherein R 2 is selected from the group consisting of 
C^alkyl, C 6 . 10 aryl, Ce-ioaryld-ealkyl and dithianyl; with an acid in a solvent. 

14. A process according to claim 13 wherein said acid is para-toluene sulfonic 
acid or methane sulfonic acid. 

15. A process according to claim 13 wherein said solvent is methylene chloride, 
tetrahydrofuran, acetone or mixtures thereof. 

16. A process according to claim 13 further comprising the step of preparing said 
compound of formula (Via) by: 

reacting a compound of formula (Vlb) 
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R 



T 1 (vib) 

C0 2 R 1 

wherein 

R 1 is para-nitrobenzyl or allyl; 

R 2 is selected from the group consisting of Chalky!, C 6 . 10 aryl, Ce-ioaryiC^ealkyl and 
dithianyl; 

with a reducing agent selected from the group consisting of sodium borohydride, 
sodium cyanoborohydride, borane and sodium triacetoxy borohydride; in a solvent. 

17. A process according to claim 16 wherein said reducing agent is sodium 
triacetoxy borohydride. 

18. A process according to claim 16 wherein said solvent is acetic acid, 
methylene chloride, tetrahydrofuran, isopropanol or mixtures thereof. 

19. A process according to claim 13 further comprising the step of preparing said 
compound of formula (Via) by reacting a compound of formula (XI) 

R 2 

..X, 



/-NH 



(XI) 



wherein R is selected from the group consisting of C^alkyl, C 6 . 10 aryl, CeMoarylC^alkyl and 
dithianyl; 

with a compound of formula (X) 

OH 

^OR 1 



H0 

(X) 

wherein R 1 is para-nitrobenzyl or allyl; in a solvent; in the presence of a base. 

20. A process according to claim 16 further comprising the step of preparing said 
compound of formula (Vlb) comprising reacting a compound of formula (VIII) 




(VIII) 



wherein 

R 2 is selected from the group consisting of C^alkyi, C 6 . 10 aryl, C 6 . 10 arylC 1 _ 6 alkyl and 
dithianyl; 

L 2 is a leaving group selected from the group consisting of halo, azide and C-|. 6 alkoxy; 
with a compound of formula (VII) 



wherein R 1 is para-n itrobenzyl or allyl, in a solvent, in the presence of a base; 

further comprising the step of preparing said compound of formula (VIII) by reacting a 
compound of formula (XI) 



wherein R 2 is selected from the group consisting of Chalky!, C 6 . 10 aryl, C^ary! d. 6 alkyl and 
dithianyl; with a compound of formula (IX) 



wherein each of said U and L 2 is a leaving group selected from the group consisting of halo, 
azide and Ci_ 6 alkoxy; in a solvent, optionally in the presence of a base. 

21 . A process according to claim 16 further comprising the step of preparing said 
compound of formula (Vlb) comprising reacting a compound of formula (Vic) 



R— OH 



(VII) 




(XI) 



o 




-40- 




C0 2 R 1 



s 



O' 



(Vic) 



R 1 is para-nitrobenzyl orallyl; 

R 2 is selected from the group consisting of C^alkyl, C 6 . 10 aryi, Ce-ioarylCvealkyl and 
dithianyl; 

R 3 is hydrogen or C^alkyl; and 

R 4 is hydrogen or C^alkyl; with ozone, in a solvent. 

22. A process according to claim 16 further comprising the step of preparing said 
compound of formula (Vlb) comprising reacting a compound of formula (XI) 



wherein R 2 is selected from the group consisting of C^alkyl, C 6 . 10 aryl, C 6 . 10 aryl C^alkyl, and 
dithianyl; with a compound of formula (XII) 



wherein 

said L 3 is halo; 

R 1 is para-nitrobenzyl or allyl; 

in a solvent, in the presence of a base. 

23. A process according to claim 20, wherein each of and L 2 , wherever each 
of them occurs, is halo selected from the group consisting of bromo or chloro. 

24. A process according to claim 21 wherein R 3 is methyl and R 4 is methyl. 

25. A process according to claim 7 wherein said solvent, wherever it occurs, is 
methylene chloride, tetrahydrofuran or mixtures thereof. 
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26. A process according to claim 21 wherein said solvent is methylene chloride, 
tetrahydrofuran, isopropanol or mixtures thereof. 

27. A process according to claim 19 wherein said base is selected from the group 
consisting of diisopropylamine, triethylamine, pyridine and 2,6-lutidine. 

28. A process according to claim 1, wherein each of said R 1 , wherever it occurs, 
is para-n itrobenzyl. 

29. A process according to claim 1 , wherein each of said R 1 7 wherever it occurs, 

is allyl. 

30. A process according to claim 1, wherein each of said R 2 , wherever it occurs, 
is C 6 _ 10 arylC 1 _ 6 alkyl. 

31 . A process according to claim 1 , wherein each of said R 2 , wherever it occurs, 
is benzyl. 

32. A compound of formula (I) 




(I) 

wherein R 1 is para-nitrobenzyl or allyl; and X is halo. 
33. A compound of formula (II) 
H H 




(II) 

wherein R 1 is para-nitrobenzyl or allyl; and R 2 is (C 6 -C 10 )aryl(C 1 . 6 )alkyl. 
34. A compound of formula (III) 
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•c 

II 

o 



o 



co 2 r' 



(III) 



wherein R 1 is para-n itrobenzyl orallyl; 
R 2 is (C 6 -C 10 )aryl(C 1 . 6 )alkyl; 
K is hydroxy, halo or -P-(CH 3 ) 3 ; 

wherein the C-K bond is a single bond when K is hydroxy or halo; and a double bond 
when K is -P-(CH 3 ) 3 ; and 

wherein said compound of formula (III) is selected from the group consisting of 
compound of formulae (Ilia), (Illb) and (lllc): 




(Ilia) 



(Illb) 



and 



C0 2 R 1 




C0 2 R 1 



(IIIc) 



35. 



A compound of formula (V) 




wherein R 1 is para-nitrobenzyl or allyl; and R 2 is (C 6 -C 10 )aryl(C 1 . 6 )alkyl. 
36. A compound of formula (VI) 



USERS\DOCS\LA21952\LPEXD\3CC601i DOC/ 1 55958 / PCI 0856 EXD 



-43- 




C0 2 R 1 



(VI) 



wherein R 1 is para-nitrobenzyl or allyl; 
R 2 is (C 6 -C 10 )aryl(C 1 . 6 )alkyl; 
T is hydroxy or >0; 

wherein the C-T bond is a single bond when T is hydroxy; and a double bond when T 
is >0 ; and 

wherein said compound of formula (VI) is selected from the group consisting of 
compound of formulae (Via) and (Vlb): 




C0 2 R 1 



(Via) 



and 




C0 2 R 1 < VIb > 



37. A compound according to claim 32, wherein said R 1 is para-nitrobenzyi. 

38. A compound according to claim 32, wherein said R 1 is allyl. 

39. A compound according to claim 32, wherein said R 2 is benzyl. 
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